Functional characterization of neural-restrictive silencer element in mouse pituitary adenylate cyclase-activating polypeptide (PACAP) gene expression.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is predominantly localized in the nervous system, but the underlying mechanism in its neuron-specific expression remains unclear. In addition to two neural-restrictive silencer-like element (NRSLE1 and 2), as reported previously, we have identified the third element in -1,601 to -1,581 bp from the translational initiation site of mouse PACAP gene and termed it as NRSLE3, of which, the sequence and location were highly conserved among mouse, rat, and human PACAP genes. In luciferase reporter assay, the deletion or site-directed mutagenesis of NRSLE3 in the reporter gene construct, driven by heterologous SV40 promoter, cancelled the repression of luciferase activity in non-neuronal Swiss-3T3 cells. Furthermore, its promoter activity was significantly repressed in Swiss-3T3 cells, but not in neuronal-differentiated PC12 cells. The electrophoretic mobility shift assay (EMSA) with nuclear extracts of Swiss-3T3 cells demonstrated a specific complex with NRSLE3 probe that exhibited the same migration with the neural-restrictive silencer element (NRSE) probe of rat type II sodium channel gene. During neuronal differentiation of PC12 cells, the increment of PACAP mRNA exhibited the correlation with that of REST4 mRNA, which is a neuron-specific variant form of neural-restrictive silencer factor (NRSF). In undifferentiated PC12 cells, trichostatin A (TSA), a histone deacetylase (HDAC) inhibitor, which indirectly inhibits NRSF-mediated gene silencing, increased PACAP mRNA level and attenuated the repression of promoter activity of 5' flanking region of mouse PACAP gene containing NRSLEs. These suggest that the NRSE-NRSF system implicates in the regulatory mechanism of neuron-specific expression of PACAP gene.